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DETAILED ACTION 

Status of Application 

1 . The claims 1 -1 8 are pending and presented for the examination. Claims 4 and 6 
are withdrawn. Claims 1-3, 5, and 7-18 are entered and examined on merits. 

Election/Restriction 

2. Acknowledgement is made of applicant's election with traverse of Group I, claims 
1-7 and the species claims 5 and 7. In view of applicant's arguments and amendments 
filed on 01/04/2008, the restriction requirement between groups I and II is hereby 
withdrawn, and both groups will be examined on merits. The election requirement 
between the two species of claims 4-5 and 6-7 is maintained. As such, claims 4 and 6 
remain withdrawn, while claims 1-3, 5, and 7-18 are examined on merits. 

Priority 

3. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Application No. 
PCT/IB03/05727. 

Information Disclosure Statement (IDS) 

4. The information disclosure statements (IDS) were submitted on 06/09/2005 and 
04/07/2006. The submissions are in compliance with the provisions of 37 CFR 1 .97. 
Accordingly, the information disclosure statements are being considered by the 
examiner. Please refer to applicant's copy of the 1449 herewith. 
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Claim Objections 

5. ClaimlO is objected to because of the following informalities: The claim does not 
give a range of possible values for the x variable. Therefore, it is not possible to 
determine the scope of the claimed phosphor formula. For purposes of examination on 
merits, the claim has been treated as having an x-value range of 0<x<1 . Appropriate 
correction is required. 

6. Claim 14 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 14 does not further 
limit the phosphor composition of claim 13. Instead, the claim gives further elements 
from which EA and B can be selected. This broadens the claim. Proper correction is 
required. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 1-2, 5, 8-10, 14 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Ellens et al (US 2003/0094893). 

Regarding claim 1, Ellens et al teaches an illumination system comprising a 
phosphor composition with the formula Sr 2 Si4AION 7 :Eu 2+ (see Table 4). While this 
formula varies very slightly from the formula of claim 1 , one of ordinary skill in the art 
would recognize from the teachings of Ellens et al that the inventors had possession of 
a phosphor wherein a small amount of Sr was replaced with the Eu ion (i.e. doped). 
This practice of doping by replacing small amounts of the Sr element was well known in 
the art, and the fact that Ellens et al does not write the phosphor formula in the form 
Sr 2 - X ... Eu x would not dissuade one of ordinary skill from understanding the method of 
doping. Therefore, it is clear that Ellens et al teaches an illumination system comprising 
a phosphor with a formula that anticipates that of claim 1 . 

Regarding claim 2, Ellens et al teaches an embodiment of the illumination 
system that contains a phosphor according to Ellens' invention, along with a blue and 
green phosphor (see claim 10). It would be obvious to one of ordinary skill to use the 
Sr 2 Si4AION 7 :Eu 2+ phosphor as the red phosphor because this is one of the inventive 
phosphors and because its emitted light is in the red region of visible light. 
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Regarding claim 5, Ellens et al teaches that the source of radiation for the 
illumination unit is preferably a nitride semiconductor with a formula that meets the 
limitations of claim 5 (see paragraphs 0073 and 0084). 

Regarding claim 8, as discussed above, Ellens et al teaches a phosphor with a 
formula that is substantially the same as that of claim 8 (see Table 4). 

Regarding claim 9, the formula taught by Ellens et al can also meet the 
limitations of the phosphor of the claim. The element EA can be Sr, and additionally x 
can be equal to zero. Also, B can be Al and b can be equal to 0. In these cases, the 
phosphor formula taught by Ellens et al would read on the formula of claim 9, rendering 
the claim patentably indistinct over the prior art of record. 

Regarding claim 10, in similar fashion to claim 9 above, the phosphor formula 
taught by Ellens et al can read on the formula of claim 10 if x and y are equal to zero. 

Regarding claim 14, the claim broadens claim 13 to include all of the possible 
elements of claim 1. Therefore, the illumination unit comprising the phosphor formula 
taught by Ellens et al also renders patentably indistinct the illumination system 
comprising the phosphor of claim 14 

10. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ellens et 
al (US 2003/0094893) in view of Mueller et al (WO 0124229). 

Regarding claim 3, Ellens et al differs from the claim because Ellens et al does 
not teach that the green phosphor used is one of the types listed in the claim. However, 
the use of these types of phosphors in conjunction with a red phosphor in an 
illumination system was known in the art at the time of the invention, and thus it would 
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have been obvious to one skilled in the art to use the inventive phosphor of Ellens along 
with a green phosphor of the types claimed in claim 3. 

Mueller et al teaches an illumination system (a lamp) that comprises a mix of red 
and green phosphors. The green phosphor in the lamp has a formula of SrGa 2 S 4 :Ce 
(see claims 1 and 6). The teachings of Mueller et al show that it was known that 
phosphors of the type listed in claim 3 were known in the art to be useful as green 
phosphors used along with red phosphors in illumination systems. Therefore, the use of 
such a phosphor in the illumination unit taught by Ellens et al would simply be a matter 
of substituting an equivalent green phosphor in order to get expected, equivalent 
results. Since the teachings of Mueller et al show these equivalent results to be the 
case, no detrimental results would be expected from the modification of Ellens et al in 
view of Mueller et al, and claim 3 is obvious and not patentably distinct over the prior art 
of record. 

1 1 . Claims 7 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ellens et al (US 2003/0094893) in view of Hase et al (US 5951915). 

Regarding claim 7, the claim differs from Ellens et al because Ellens et al does 
not teach or suggest that the illumination unit is in the form of a traffic sign. However, 
the use of phosphor materials in traffic signs is well known in the art, and thus using the 
illumination unit taught by Ellens et al in this form would have been obvious to one of 
ordinary skill in the art. Hase et al teaches that the phosphor material taught in the 
patent can be used in road signs (see column 5, lines 43-50). Road signs are 
synonymous with traffic signs. One of ordinary skill in the art would have been 
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motivated to use the Ellens phosphors in traffic signs because of the obvious utility that 
these signs provide. One would have expected reasonable success in this function 
because the teachings of Hase et al show that the use of phosphors in traffic signs was 
known in the art to be successful. Therefore, claim 7 is obvious and not patentably 
distinct over the prior art of record. 

Regarding claim 12, Ellens et al differs from the claim because Ellens et al does 
not teach or suggest that the silicon component can be replaced by germanium. 
However, it is known in many arts, including that of oxy-nitride phosphors, that silicon 
and germanium are very similar elements that can perform equivalent functions and be 
used interchangeably. 

Hase et al teaches a phosphor material that can have many different 
embodiments, all of which contain Sr and O (indicating their similarity to the Ellens 
phosphor). As can be seen from the Abstract and Figure 1 , the silicon and germanium 
components can be used interchangeable in the phosphor compositions, indicating their 
equivalent functions. Therefore, the use of germanium in place of silicon in the 
phosphors taught by Ellens et al would simply be a matter of using one phosphor in 
place of another, equivalent phosphor. Claim 12 is therefore obvious and not patentably 
distinct over the prior art of record. 

12. Claims 13, 15, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ellens et al (US 2003/0094893) in view of Yamada et al (US 
6139774). 
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Regarding claim 13, Ellens et al teaches that Mg can be used as the "M" 
element in the phosphors of the invention (see paragraph 0060). Although Mg is not 
specifically taught for the phosphor with the structure Sr 2 Si4AION 7 :Eu 2+ , it would have 
been obvious, given the teachings of the patent, that Sr could be replace with Mg in this 
formula. This is because Mg and Sr are taught to be equivalent in the similar phosphor 
formulas taught in the patent. Ellens et al differs from the claim because Ellens et al 
does not teach that Al (element B) can be replaced by Ga or In. However, it was known 
in the art at the time the invention was filed that Al, Ga, and In can all perform 
equivalent functions in phosphor materials. 

Yamada et al teaches oxide phosphor materials that contain Ca, Sr, or Ba as a 
cation. The patent teaches that Al, Ga, or In can each be included in the material 
interchangeably (see Abstract). Because Yamada et al teaches analogous types of 
phosphors to Ellens et al, and because it is clear from Yamada et al that Al, Ga, and In 
all perform equivalent functions in these types of phosphors, one of ordinary skill in the 
art would understand that using Ga or In in place of Al in the Ellens phosphors would 
simply be a matter of using an equivalent element in order to achieve expected, 
equivalent results. Therefore, the claim 13 is obvious and not patentably distinct over 
the prior art of record. 

Regarding claim 15, as discussed above, Ellens et al teaches an illumination unit 
(system) that comprises a red phosphor according to the invention and a green 
phosphor. 
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Regarding claim 17, as discussed above, Ellens et al teaches that the radiation 
source is a nitride semiconductor represented by a formula that is equivalent to that of 
claim 17. 

13. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ellens et 
al (US 2003/0094893) in view of Yamada et al (US 6139774) and Hase et al (US 
5951915). 

Regarding claim 18, the claim differs from Ellens et al in view of Yamada et al 
because these patents do not teaches that the illumination system is in the form of a 
traffic sign. However, as discussed above, Hase et al teaches this use for phosphors, 
and motivation to use the phosphors of Ellens et al in view of Yamada et al in this 
manner would exist. Therefore, it would have been obvious to one of ordinary skill in the 
art to create a traffic sign using the phosphors of Ellens in view of Yamada, and claim 
1 8 is not patentably distinct over the prior art of record. 

14. Claims 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ellens 
et al (US 2003/0094893) in view of Yamada et al (US 6139774) and Mueller et al (WO 
0124229). 

Regarding claim 16, the claim differs from Ellens et al in view of Yamada et al 
because neither document teaches that the green phosphor used in conjunction with 
the red phosphor in the illumination unit is one of those listed in claim 16. However, as 
discussed above, these types of phosphors are known in the art to be useful as green 
phosphors used with red phosphors. The modification of Ellens et al in view of Mueller 
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et al is discussed above, and this modification would also hold for Ellens et al in view of 
Yamada et al. Therefore, all of the elements of claim 16 were known in the art and 
would be obvious to use together, and the claim is not patentably distinct over the prior 
art of record. 

Allowable Subject Matter 

15. Claim 11 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. The cited prior art does not teach or suggest a 
phosphor composition with the structure or formula given by claim 1 1 (i.e., where "a" is 
equal to 2). Therefore, the claimed subject matter is allowable but objected to. 

Conclusion 

16. No claim is allowed. Claims 1-3, 5, 7-10, and 12-18 are rejected. Claim 11 is 
objected as allowable subject matter depending on rejected claims. 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Noah S. Wiese whose telephone number is 571-270- 
3596. The examiner can normally be reached on Monday-Friday, 7:30am-5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vickie Kim can be reached on 571-272-0579. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Noah Wiese 
February 12 th , 2008 
AU 1793 

/Jerry A Lorengo/ 

Supervisory Patent Examiner, Art Unit 1793 



